
 

 

 
 
 

 
Medians and crossing islands allow pedestrians to  

complete the crossing in two stages. 
(Credit: Michele Weisbart) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Curb extensions 

(Credit: Michele Weisbart) 



 

 

 
  

 
 

 

 
 
 
 
 

  
 

 
 
 
 

 
Example of curb extensions 

(Credit: Marcel Schmaedick) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

Curb ramp components, and alternate ramp slopes (Credit: Michele Weisbart).  



 

 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 
 
 
 
 

One ramp per crosswalk vs. 
single ramp at the apex 
(Credit: Michele Weisbart) 
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Signs 
 

Signs can provide important information to improve road safety by letting 

people know what to expect, so they can react and behave appropriately. 

Sign use and placement should be done judiciously, as overuse breeds 

noncompliance and disrespect. Too many signs create visual clutter. 

 
Regulatory signs, such as STOP, YIELD, orturn restrictions, 

require driver actions and can be enforced. Warning signs 

provide information, especially to motorists and 

pedestrians unfamiliar with an area. 

 
Advance pedestrian warning signs should be used where 

motorists may not expect pedestrian crossings, especially if 

there are many motorists who are unfamiliar with the area. The fluorescent 

yellow/green color is designated specifically for pedestrian, bicycle, and 

school warning signs (Section 2A.10 of the 2009 MUTCD) and should be 

used for all new and replacement installations. This bright color attracts 

the attention of drivers because it is unique. 

0 

All signs should be periodically checked to make sure that they are in good 

condition, free from graffiti,reflective at night, and continue to serve a 

purpose. 

 
All sign installations need to comply with the provisions ofthe MUTCD. 

 
Advanced Yield/Stop  Lines 

 
Stop lines are solid white lines 12 to 24 inches wide, extending across all 

approach lanes to indicate where vehicles must stop in compliance with a 

stop sign or signal. Advance stop lines reduce vehicle encroachment into 

the crosswalk and improve drivers' view of pedestrians. At signalized 

intersections, a stop line is typically set back between 4 and 6 feet. 

 
At uncontrolled crossings of multi-lane roads, advance yield lines can be 

an effective tool for preventing multiple threat vehicle and pedestrian 

collisions. Section 38.16 of the MUTCD specifies placing advanced yield 

markings 20 to 50 feet in advance of crosswalks, depending upon location 

specific variables such as vehicle speeds, traffic control, street width, on 

street parking, potential for visual confusion,nearby land uses with 

vulnerable populations,and demand for queuing space. Thirty feet is the 

 
 
 
 

HEY 

 
 

HERE HERE 

HERE At-: 

preferred setback for effectiveness at many locations. This setback allows a 

pedestrian to see if a car in the second (or third) lane is stopping after a 

driver in the first lane has stopped. 

PEDESTRIANS R PEDESTRIANS 
 

RI·S RI·Sa RI·Sb R1· 

 

 
Sign Rl-5 should be used in conjunction with advance yield lines, as 

described below. Sign Rl-6 may be used on median islands,where they 

will be more visible to motorists than signs placed on the side of the street, 

especially where there is on-street parking. 
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traffic volumes and speeds, where a shared roadway is the appropriate 

facility. There are no hard and fast mandates for providing bike lanes, but 

as a general rule, most jurisdictions consider bike lanes on roads with 

traffic volumes in excess of 3,000-5,000 ADT or traffic speeds of 30 mph or 

greater. 

 
Bike lanes have the following advantages: 

 

 
• They enable cyclists to ride at a constant speed, especially when 

traffic in the adjacent travel lanes speeds up or slows down 

(stop and-go). 

 

• They enable bicyclists to position themselves where they will be 

visible to motorists. 

(minimum 3 feet) wide smooth surface should be provided between the 

gutter pan and stripe. This minimum width enables cyclists to ride far 

enough from the curb to avoid debris and drainage grates and far enough 

from other vehicles to avoid conflicts. By riding away from the curb, 

cyclists are more visible to motorists than when hugging the curb. Where 

on-street parking is permitted, delineating the bike lane with two stripes, 

one on the street side and one on the parking side, is preferable to a single 

stripe. 

 
Figure 9C-6. Example of Optional Word and Symbol Pavement Markings 

for Bicycle Lanes 

 
l-4-----+- Normal 

while il ne 

 
• They encourage cyclists to ride on the traveled way rather than the 

sidewalk. 

 
Bike lanes are created with a solid stripe and stencils. Motorists are 

prohibited from using bike lanes for driving and parking, but may use 

them for emergency avoidance maneuvers or breakdowns. Bike lanes are 

one-way facilities that carry bicycle traffic in the sa me direction as adjacent 

motor-vehicle traffic. Bike lanes should always be provided on both sides 

of a two-way street. One exception is on hills where topographical 

constraints limit the width to a bike lane on one side only; the bike lane 

should be provided in the uphill direction as cyclists ride slower uphill, and 

they can ride in a shared lane in the downhill direction. 

 
The minimum bike lane width is 5 feet from the face of a curb, or 4 feet on 

open shoulders. If on-street parking is permitted, the bike lane should be 

placed between parking and the travel lane with a preferred width of 6 

feet so cyclists can ride outside the door zone. Streets with high volumes 

of traffic and/or higher speeds need wider bike lanes (6 feet to 8 feet) than 

those with less traffic or slow speeds. On curbed sections, a 4-foot 
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Symbols 

0-IOOmmxiOOmrn 
(4 in x 4in) 

 
 
 
 
 
 

 
Word Legends 

(optional) 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Inverted U Bike Rack  (Credit: Sky Yim) 
 

Sharrow 

(Credit: Michele Weisbart) 

Example of a sharrow: (Credit: Ryan 

Snyder) 
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attempting to enter the path. Medians should be set back from the 

intersection 25 feet (8m) to allow bicyclists to exit the roadway 

fully before navigating the reduced pathway width." 

 
Signing and marking 

 
While fewer signs may be needed on paths compared to on-street 

facilities, adequate signing and marking are essential on shared use paths, 

just as they are on streets and highways. Trail users need to know about 

potential conflicts, regulatory information, destinations, cross streets etc. 

The Manual on Uniform Traffic Control Devices (MUTCD) provides some 

minimum traffic control measures that should be applied and a range of 

options. 

 
Striping: a yellow center line stripe is recommended where trails are busy, 

where sight distances are restricted, and on some unlit trails where night 

time riding is expected. The line should be dashed when adequate passing 

sight distance exists, and solid when no passing is recommended. 

 
A solid white line may be used to separate pedestrians from 

bicycle/blading traffic, and solid white edge stripes may also be useful 

where nighttime riding is expected. 

 
Warning signs: a range of warning signs can be used to inform users that 

recommended design criteria cannot be met, for example curve radii or 

grades or where unexpected conditions may exist. 

 
Informational signs: trail users need to know where they are, where they 

are going, what cross streets they are crossing, how far destinations are 

away, and what services are available close to the trail. The MUTCD has 

information on the appropriate signs to use in these instances. Although 

not in the MUTCD, many trails post signs encouraging uniform trail user 

etiquette (e.g. "give audible signal when passing" or which type of trail 

user has the right-of-way). 

Intersection markings and signs: pavement marking and signs at 

intersections should channel users to cross at clearly defined locations and 

indicate that crossing traffic isto be expected. Similar devices to those 

used on roadways (STOP and YIELD signs, stop bars, etc) should be used 

on trails as appropriate. 

 
The AASHTO Guide notes that in addition to traditional warning signs in 

advance of intersections, motorists can be alerted to the presence of a trail 

crossing through flashing warning lights, zebra-style or colored pavement 

crosswalks, raised crosswalks, signals, and neck-downs/curb-bulbs. 

However, some devices such as flashing warning lights are expensive to 

install and maintain and should be kept to a minimum. 
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• Do not have thorns or sharp edges adjacent to any walkway or 

curb 

 
• Are located at least 4 feet from any tree trunk 
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Appendix 2: Capital Improvement Cost Estimates 
 

 
Please note the figures below are estimates. Consultation with NCDOT, a professional engineer, or licensed landscape architect should be sought prior to the 

design or construction of any of the facilities listed below. 

 
 

 
 Cost Estimates 

Comments Low End 

Estimates 

High End 

Estimates 

- 
Unit Item  

10' Asphalt Multi-use Path Does not include right-of-way. Assumes no major drainage cost. $25 $75 Per Linear 

Foot 

Tree Plantings and Landscaping Low end is trees only; High end is trees, sod, irrigation, & shrubs. Assumes 

sufficient right-of-way. 

$10 $35 Per Linear 

Foot 

Crosswalk Markings Includes thermoplastic markings on pavement and on concrete portion of 

medians/sidewalks as necessary. 

$1500 $2,000 Per Crossing 

Crosswalk Signage Simple neighborhood signs. $250 $300 Each 

Pedestrian Countdown Signals Assumes traffic signals exist at the intersection. Also, on NCDOT streets 

there are strict warrants that must be met for pedestrian signals to be 

allowed. 

$7,500 $12,000 Per 

Intersection 

Sidewalk Installation Does not include right-of-way. Assumes no major drainage cost. $20 $50 Per Linear 

Foot 

Curb Ramps ADA compliant. Does not include right-of-way. $400 $600 Each 

Streetscape Cost varies based on material, amenities, size, and drainage requirement. $400 $1,000 Per Linear 

Foot 

Curb Extensions Cost varies based on material, amenities, size, and drainage requirement. $5,000 $15,000 Each 

Vegetated Roof Cost varies depending on plant material, structural requirements, and roofing 

membrane. 

$15 $50 Per Square 

Foot 

Lighting Cost varies depending on size, wattage, and material of lighting. $500 $3,500 Each 

Mast Arm Signal Pole 25 foot galvanized steel mast arm signal post. Cost does not include utility 

relocation. 

$6,000 $10,000 Each 
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